ITHAKA is interested in disseminating this brief as widely as possible. Please contact us with any questions about using the report: research@ithaka.org.
Our cultural, historic, and scientific heritage is increasingly being produced and shared in digital forms. The ubiquity, pervasiveness, variability, and fluidity of such content raise a range of questions about the role of research libraries and archives in digital preservation in the face of rapid organizational and technological changes and evolving organizational priorities. Ithaka S+R is interested in exploring the current landscape of digital preservation programs and services in order to identify research and policy questions that will contribute to the advancement of strategies in support of future scholarship. To this end, during June and July 2018, I talked with 21 experts and thought leaders to hear their perspectives on the state of digital preservation. 1 The purpose of this report is to share a number of common themes that permeated through the conversations and provide an opportunity for broader community reaction and engagement, which will over time contribute to the development of an Ithaka S+R research agenda in these areas.
The digital preservation ecology is rich with many initiatives and significant contributors. 2 Rather than making broad generalizations, this paper aims to provide a snapshot of what is going through the minds of a selected group of individuals with expertise and responsibility in the related program areas. The primary goal of the interviews was to identify opportunities and needs, rather than to celebrate the successes of the community. Therefore, inevitably, the report focuses on the gaps and challenges, with more limited coverage of the significant advances that have been registered in the 2 Key terms such as archiving and preservation continue be used interchangeably, sometimes depending on the preferences of specific communities. For example, Open Archival Information System (OAIS) uses "archive" when referring to an organization that intends to preserve information for access and use by a "designated community." One of the issues the interviewees mentioned was the need to better align the roles and responsibilities of libraries and archives as the boundaries blur with the emergence of programs such as web archiving and research data management. For instance, one might argue that the materials held at archives (selected in accordance with their acquisition policies and institutional mandates) are more vulnerable due to their unique and unpublished nature.
field during the last two decades. We recognize the substantial contributions of the individuals interviewed, all the members of their organizations, and the field more broadly. Through their valuable work we see the beginning groundwork for a technical, service, and policy infrastructure. The community is getting larger and stronger and is committed to exploring how we can strengthen collaborations in this complicated landscape.
Methodology
Digital preservation involves the management and maintenance of digital objects to ensure the authenticity, accuracy, and functionality of content over time in the face of technological and administrative changes. Historically, archives, national libraries, and research libraries have assumed a leadership role in the stewardship of primary resources and cultural heritage materials over generations to ensure long-term access. Therefore, we selected the interviewees for this study based on their current leadership roles in overseeing related services or their deep history in digital preservation programs. For a broader view, we included colleagues from Canada, Germany, New Zealand, and the United Kingdom, as well as the United States. 3 The overall purpose was to survey the preservation landscape within the context of evolving research workflows and the scholarly and cultural record from the perspective of these colleagues. Although the conversations were open-ended, the following questions framed the discussions:
• What seems to be working well now (in which areas have we seen significant progress)?
• What are your thoughts on how the preservation community is preparing for new content types and formats?
• Do you have any observations about new research workflows and practices (or cultural practices) and their potential impact on the future of scholarly record?
• What do you see as gaps or areas that need further attention (where the community has not made sufficient progress)? These could be organizational, technical, sociocultural, etc.
• If you were writing a new preservation research or implementation grant, what would you focus on?
There was a significant level of convergence in opinions related to the trends, outstanding issues, emerging needs, and gaps in the digital preservation realm.
What's Working Well
In response to the accelerating rates and increasing complexity of digital information, since the early 1990s a number of studies have investigated the trends and needs in digital preservation and have recommended research and policy agendas. 4 The interviewees agreed that a considerable amount of progress has been made in many areas since the framing of digital preservation as a critical program area for long-term accessibility of the social, economic, cultural and intellectual heritage: Demonstration of effective collaborations. There are several successful collaborative initiatives that demonstrate the value and power of broad community efforts, for example, APTrust, Scholars Portal, Texas Digital Library, Digital Preservation Coalition, Bit Curator Alliance, and the University of California Curation Center. There is an effort to create shared values to promote preservation as a service that is sustainable, affordable, practical, and available to all and the drive to accomplish these goals together rather than separately. 8
7 See the technical solutions section of the Digital Preservation Handbook for additional examples, https://dpconline.org/docs/digitalpreservation-handbook2/1550-dp-handbook-technical-solutions-and-tools/file. This is a rather succinct list but each one of these areas of advancement can be expanded to further illustrate the considerable accomplishments that have been instrumental in initiating a technical and organizational infrastructure. These forward-looking and specialized initiatives and services continue to bolster the community's collective ability to preserve our digital heritage.
Challenges in Need of Further Research and Action
Although the interviewees described many areas of progress, they also commented on their concerns about how to provide sufficient levels of digital preservation to meet the community's needs. The following section provides insights on the outstanding issues that would benefit from further research.
Organizations and Leadership
Unclear role of research libraries. As digital information is increasingly distributed and networked, academic libraries are no longer perceived as critical drivers and leaders. Nearly all the individuals we interviewed stated that the role of research libraries in digital preservation needs to be redefined and resituated. It is difficult to preserve content that is not "owned" or "controlled" by libraries. As one interviewee stated, library leaders have "shifted their attention from seeing preservation as a moral imperative to catering to the university's immediate needs." Several wondered what arguments could convince provosts and other senior university leaders to invest in digital preservation.
Another expert noted that with the increasing influence of commercial and industrial actors, "the digital preservation community is becoming more diverse and the distinctive requirements of research libraries are not as dominant as they perhaps once were in the community."
"[Library leaders have] shifted their attention from seeing preservation as a moral imperative to catering to the university's immediate needs"
Ambiguity of responsibilities. The placement of preservation responsibilities within library organizations and the associated resources dedicated to this service area are often ambiguous and opaque. 11 "Sustainable communication even within the same organization is a challenge," said one interviewee. "Expertise is increasingly fragmented as web archiving, digital curation, research data, repositories, and special collections are often placed in different library units without a common preservation mandate." Also there seems to be some disconnect between how the top leadership level (University Librarians, Associate University Librarian) perceives preservation priorities and needs versus curators, digital collection specialists, archivists, and other specialists. Relatedly, it is important for specialists, such as curators and archivists, to have a grounded understanding of how their specific roles and priorities fit into the overall strategies of libraries and cultural heritage institutions.
"Expertise is increasingly fragmented as web archiving, digital curation, research data, repositories, and special collections are often placed in different library units without a common preservation mandate"
Misalignment of expectations. Many interviewees expressed anxiety about how digital preservation activities are being slowed down or impeded due to politics and conflicts both within and outside of organizations. 12 For instance, individual library units may not understand their roles and responsibilities and may even sometimes compete with each other for resources or leadership. Another disconnect is between libraries and scholars as the latter, thanks to a proliferation of tools and services, have become much more autonomous in the curation, if not preservation, of data and digital objects.
Need to attend to inclusivity, diversity, and social justice. Interviewees also expressed the need to evaluate our archiving efforts to select and preserve content through the lens of inclusivity, diversity, and social justice. For instance, there were a couple of references to the importance of considering the history, criticism, and philosophy of digital culture and its impact on society. Several interviewees stressed the historic significance of documenting hate speeches, fake news, and unearthing and preserving government websites taken down due to politicized rhetoric, such as with climate change and energy.
Preservation Services and Program Areas
Confusion about new preservation services. There is a significant level of confusion about the purpose and business models of existing and nascent preservation services.
How do such services fit together in creating a comprehensive preservation service framework? What are the gaps and redundancies? Do they compete with each other or work towards a complementary ecosystem? How do they interact with institutional digital asset management systems? Such questions indicate that the community would benefit from a deeper understanding of the available tools vis-à-vis preservation, discovery, and access stages. 13 Also, a consolidated understanding about what's being preserved and the associated technical, organizational, and policy issues is important for effective planning and implementation of a digital preservation program.
Storage is neither simple nor cheap. Cautioning that storage does not equate to preservation, the interviewees expressed the need to better understand the current storage options and cost models (especially cloud storage). 14 As one interviewee stated, "if cloud computing is a paradigm shift in personal computing, then there needs to be an equivalent paradigm shift for digital preservation too." Another expert cautioned that we need to be careful about relying on the university IT unit for building storage as the academic data centers will "focus more comfortably on providing platforms on which to run the research algorithms on data, but they're growing less interested in providing commodity storage for it."
Unresolved legacy preservation problems. Some pointed out that as we worry about falling behind in dealing with emergent content formats and software, we tend to forget that we have not yet addressed the problems associated with ejournals, ebooks, and Electronic Theses and Dissertations (ETDs). For instance, one of the interviewees reminded us that a 2016 study estimated that only 30 percent of ejournals had preservation strategies and questioned how the research library community has been following up on such findings. 15 Vulnerability of open access content. Many remarked on the current and future role of institutional repositories in the discovery, access, and archiving chain. Several expressed concerns about the insufficient emphasis on the long-term sustainability and preservation of open access content, noting that freely accessible e-journals comprise the 13 Several interviewees underscored the need for service providers to articulate their distinctive value proposition more clearly, especially vis-à-vis other related tools and services.
14 One of the reviewers of a draft version of this paper pointed out that there needs to be more discussion at the international level about what constitutes "good enough" file format quality, for instance JPEG2000 (JP2) with regard to preservation risks and the practicalities of preserving data in this format.
largest, most diverse, and most problematic category for preservation as they vary widely in publication methods and publisher types. 16 Questions about the use of web archives. There is a lack of understanding about how archived websites are discovered, used, and referenced. "Researchers prefer to cite the original live-web as it is easier and shorter," pointed out one of the experts. "There is limited awareness of the existence of web archives and lack of community consensus on how to treat them in scholarly work. The problems are not about technology any more, it is about usability, awareness, and scholarly practices." The interviewee referred to a recent CRL study based on an analysis of referrals to archived content from papers that concluded that the citations were mainly to articles about web archiving projects. 17
"There is limited awareness of the existence of web archives and lack of community consensus on how to treat them in scholarly work. The problems are not about technology any more, it is about usability, awareness, and scholarly practices."
Concerns about usability of archived research data. Several interviewees pointed out that research data initiatives tend to focus on initial identification, ingest, and description stages without a sufficient emphasis on how the archived content will be discovered, accessed, and used by scholars at the point of need in a usable and meaningful way: "The harder problem to understand is the relationship between data and software. It is difficult to justify collecting and preserving things if they aren't providing value to your stakeholders."
"It is difficult to justify collecting and preserving things if they aren't providing value to your stakeholders"
Insufficient focus on primary materials and analysis tools. Contemporary source materials like news, blogs, and online discussion forums are vital to original scholarly research in the humanities and social sciences as they capture viewpoints and new trends and reflect how scientific discourses evolve. How do we preserve the content, context, and tools to be able to reproduce "evidence"? Interviewees described several examples to illustrate how researchers are relying on proprietary or experimental tools in mining web content and conducting network analysis.
Assessment, Evaluation, and Risk Management
Questions about value of certification and self-audit. Another occurring theme was the need to assess the implementation and utility of trustworthiness, certification, and selfauditing processes and to link the use of such tools with preservation metrics so that we have a systematic and recurrent way of assessing progress and gaps. 18 The Center for Research Libraries has applied their Trustworthy Repositories Audit & Certification: Criteria and Checklist (TRAC) metrics to evaluate commercial and publisher digital asset management systems and platforms to assess if there are safeguards in place so that the source continues to be functional and useful to the community. "The goals and process for certification need to be re-examined but don't throw the baby with the bath water," cautioned one expert.
Inadequate risk assessment and management strategies. It was repeated over and over that the age of comprehensiveness in preservation (similar to collection building) is over: "It is time to shift our focus to risk assessment beyond failure and understand how to document loss and the associated implications for interactivity." 19 Such a strategy will 18 There are several accreditation, trustworthiness, and self-assessment tools such as TRAC, NESTOR SEAL, DRAMBORA, ISO 16363, and CireTrustSeal. necessitate that libraries establish closer partnerships with companies that are creating or providing access to digital content to consider both organizational and technical risks. Another interviewee expressed concerns about the lack of accounts of failure and loss in digital preservation discourse: "More candid discussions around loss and failure will promote openness and transparency in our community and help us with risk management." 20 "It is time to shift our focus to risk assessment beyond failure and understand how to document loss and the associated implications for interactivity"
Lack of assessment metrics. One of the interviewees recalled Clifford Lynch's statement about digital preservation being "a metric that has defied measurement." 21 There is broad recognition about the importance of assessment and outcome measures. However, there do not seem to be sufficient collaborative approaches to explore what constitutes success and how we identify and measure outcomes associated with digital preservation.
State of Digital Preservation: Potential Research Areas
The advancements in the digital preservation realm since the call by the Task sense of preserved data or the application needed to experience new media artwork. The key to digital preservation is sustaining interactivity and variability to support future uses in addition to considering the core archival principles such as authenticity, fixity, and integrity.
We would like to conclude by proposing three overarching issues we believe may be fruitful to explore:
1. Although there has been significant progress on many fronts, what seems to be missing is a cohesive and compelling roadmap to guide the international community in knitting together the advances made and addressing the gaps based on the characteristics of the new digital realm. Creating such a roadmap would require first the development of a shared understanding of what digital preservation comprises, articulating the key technical and sociocultural problems, identifying impediments and barriers including resource limitations, and developing a stepwise action agenda accordingly.
• What are the conditions that would lead to an effective collaboration to explore the critical issues holistically in a steady and transparent manner?
• How can we build on the successes to date to inform a realistic vision for continuing the incremental advances?
2. At the crux of the challenges faced are the notions of ownership and control. The scholarly record and the primary sources necessary to inform tomorrow's scholarship are both increasingly more distributed, entailing a range of discovery, access, and use arrangements.
• What are the distributed, distinctive, and complementary roles and responsibilities of the key stakeholders such as research libraries, archives, preservation service providers, publishers, scholarly societies, federal agencies, funders, and other content creators and distributors in ensuring long-term access for future use?
• How can the digital preservation community coordinate the stewardship of valuable and vulnerable materials in a systematic and transparent way at scale during a time when the community itself is expanding in scope and variety?
3. Digital preservation programs are expensive and complicated to build and sustain, especially at an institutional level, relative to the demonstrated value they provide. 23 We need to make a case --or perhaps a series of many cases --for archiving our cultural heritage based on a strong set of value propositions (both from the public good and economic viability perspectives) and articulate the risks involved in potential loss.
• What future problems and risks are we trying to solve or mitigate? 24
• What are the measurable and demonstrable benefits of digital preservation that can be promoted to present preservation as a communal responsibility that deserves funding?
• Are there ways to define a cohesive scope by mapping out the various content types in the digital realm that are unlikely to survive without the community's coordinated intervention? 25
The purpose of conducting and summarizing these interviews was to examine the perspectives of a group of experts on the state of digital preservation with an emphasis on identifying areas for further research. This was not based on a balanced sampling of individuals involved in different stages of digital preservation, holding distinctive roles (e.g., senior library leaders, director of preservation services, preservation specialist/technician, IT specialist, archivist, etc.). Therefore, we are interested in opening up these preliminary findings for a community review to further expand and refine them. Do we capture the successes and needs in this arena as you see them? What is missing? Our objective in conducting this preliminary study is to offer a starting point in order to gather further input towards the development of a potential research and policy agenda.
